Evidence for a GABAergic nigrothalamic pathway in the rat. I. Behavioural and biochemical studies.
Unilateral stereotaxic microinjection of muscimol into the caudal region of the substantia nigra (SN) evoked tight, dose-related contralateral locomotor asymmetry and stereotypy. These behaviours were partially attenuated by various pretreatments, including 6-hydroxydopamine lesions of the nigrostriatal dopamine pathway, intraperitoneal (i.p.) haloperidol, and inhibition of thalamic GABA-transaminase activity by local intrathalamic injection of ethanolamine-O-sulphate. Electrolytic or kainic acid lesions of the medial thalamic nuclei (MTN) partially reduced the contraversive rotation to intranigral muscimol, and completely abolished the similar behaviour elicited by apomorphine (25 microgram) injected into the ipsilateral caudate nucleus. Contraversive turning to intranigral muscimol was completely inhibited by kainic acid lesions of the ipsilateral SN, but potentiated by intrahalamic injection of picrotoxin. Muscimol (40 ng--4 microgram) administered to the MTN complex in one hemisphere stimulated rats to move in ipsilateral circles that were unaffected by haloperidol. The results of these behavioural experiments suggest that the nigrostriatal dopamine pathway, the nigrothalamic projection and possibly other non-dopaminergic SN efferents all play important roles in mediating the influences of the SN on motor and stereotyped behaviours. Disruption of the nigrothalamic pathway following electrical or chemical injury to the SN was accompanied by falls in GABA and its synthesising enzyme in the corresponding MTN. These data, together with the findings of our electrophysiological study presented in the following paper, are consistent with the nigrothalamic system having a GABAergic inhibitory function.